CONTEXT: There are today only a limited number of studies defining growth parameters and nutritional status for HIV children.
INTRODUCTION
AIDS has caused a tremendous impact ever since the first adult and child cases were reported at the Center for Disease Control, Atlanta, USA 1 and has become one of the greatest health problem all over the world. According to the estimates in 1994, there were approximately 2 million children infected with HIV in the world. In the United States of America, there are 12,000 infected children. 2 As the number of heterosexual men infected increased, the number of women and children infected also increased. In 1985, the highest number of AIDS cases reported was among homosexuals followed by bisexuals, drug addicts and lastly heterosexuals. In 1987, most of the cases reported were heterosexuals, followed by homosexuals and endovenous drug addicts. 3 Consequently, the number of cases of AIDS in children increased. There was an improvement in the notification of cases when pre-natal follow-up of the mothers was conducted with later follow-up of the children. In comparison with the 1990's, the number of infected women has increased and as a result the number of infected children has also risen. In September 1993, there were 4,906 pediatric cases of AIDS diagnosed in the United States -88% were due to perinatal transmission from the infected mother and 11% were as a result of contaminated blood transfusions. 4 According to the World Health Organization, by the year 2000, approximately 40 million adults and 2 million children will have been infected with HIV. 5 In Brazil, the first cases of AIDS in children were reported in 1983 and almost all of them were infected by blood transfusions or by the transfusion of its derivatives.
Up to August 1998, there had been 140,362 cases of AIDS reported in Brazil. Of these, 4815 (3.4%) were children below the age of 13, which demonstrated that in this age group there had been an increase in this disease. Among infant cases, 3825 (79.4%) acquired the disease through vertical transmission, 205 (4.3%) were hemophiliacs, 279 (5.8%) acquired it through transfusions and 489 (10.2 %) from unknown sources, and 1986 (41.2%) of these infant cases had died. 3 The clinical manifestations generally shown by such children are: generalized lymphadenopathy, hepatosplenomegaly, oral candidiasis and recurring infections. [6] [7] [8] [9] There are today only a limited number of studies defining growth parameters for HIV children.
10, 11 Halsey, et al. 12 (1990) , studied a population sample in Haiti and found that the weight of the babies born to mothers positive for HIV type were similar, independent of the state of infection during that period, but different from the weight of babies born to mothers negative for HIV type. Although the ingestion of nutrients and the body mass were not reported, the weight of children positive for HIV at 3 months differed from the weight of children seronegative for HIV and the HIV negative control group. Miller, et al. 10 (1993) observed that at birth, normal children and HIV infected children had similar weight, gestational age and percentile weight but at between 19 and 21 months, their percentile weights differed significantly and the lengths remained the same. McKinney, et al. 11 (1993) analyzed the growth rate of children during the first two years of life and found that the growth index of HIV infected children during the first four months was significantly less than that of noninfected children regarding weight as well as length in relation to age and that the linear growth as well as the gain in weight were proportionally reduced. Moye, et al. 13 (1996) studied the magnitude of the infection caused by the human immunodeficiency virus, acquired either perinatally or congenitally, on somatic growth from birth up to the age of 18 months. They concluded that the infected children showed a progressive decline in body mass index from birth to the age of 6 months.
Growth monitoring is an important tool for evaluating the child's health. We were able to study this question profoundly because of the information available regarding the weight and length of seroreversed infected children, who were being treated at the Outpatient Pediatrics Department, Hospital das Clínicas, State University of Campinas, SP, Brazil. The objective of this research was to study the nutritional status with regard to weight and length of children with the human immunodeficiency virus aged zero to 24 months, and to compare these results with those of non-infected children with mothers who were positive for HIV.
METHODS
The procedures that follow were in accordance with the ethical standards of the committee responsible for human experimentation and with the Helsinki declaration of 1975, as revised in 1993. (*) 13 children died before the age of 2 years and 10 children after the age of 2 died; (**) 37 dossiers did not furnish this information; (***) 11 dossiers did not furnish this information, (****) 9 dossiers did not furnish this information. Design A mixed longitudinal study was conducted during the follow-up period from August 1985 to April 1996.
Setting
Department of Pediatrics, State University of Campinas.
Participants
Children whose mothers were found to be positive for HIV at the Outpatient Department, Pediatric Immunodeficiency Service, Hospital das Clínicas, State University of Campinas. The following variables were analyzed: age, sex, gestational age at birth, weight at birth, weight and length during the follow-up period. The study was conducted on 124 patients who fulfilled the criteria established. Children who weighed less than 2500g and those who started treatment after the age of two years were excluded.
The criteria for inclusion were: a) Born after full gestational term and with weight ≥ 2500 g. 16 b) Absence of congenital diseases that could interfere in the development of the child and its nutritional state. c) Only vertically infected children were included (mother → child). The children were classified into two groups: a) Infected Children: those children who were serologically positive for the human immunodeficiency virus after conducting the enzyme-linked immunoabsorbent assay (ELISA) and confirmed by the Western Blot or Immunofluorescence test after the age of 18 months or before this date, if the child showed symptoms of the disease. b) Non-infected Children (seroreversed): the children were considered to be non-infected when they showed a complete reversal of the serological results (ELISA) up to 18 months of age, with normal immunology and without any symptoms of the human immunodeficiency virus infection.
Main Measurements
Anthropometry. A nutritional evaluation was conducted with the help of weight and length measurements and utilizing the curves of the "National Center for Health Statistics", 14 which have been recommended by the World Health Organization (WHO). The relationships weight/length, length/age and weight/age were expressed in terms of "Z-scores". 15 In order to analyze the Z scores, children between the ages of zero and 24 months and infected with the human immunodeficiency virus were chosen, and also children between zero and 24 months who were seropositive at the beginning and became negative by the age of 18 months.
Statistical Methods
The Student T test was used in the case of independent samples when the normality supposition was satisfied and the Mann-Whitney U test was used for the rest. The tests were conducted for a 5% significance (α) level.
The patients were classified according to their ages for statistical analysis: a) Between 0 and 6 months: The measurements closest to three months were taken for the calculation of the Z-scores. b) Between 6 and 12 months: The measurements closest to nine months were taken for the calculation of the Z-scores. c) Between 12 and 18 months: The measurements closest to fifteen months were taken for the calculation of the Z-score. d) Between 18 and 24 months: The measurements closest to twenty-four months were taken for the calculation of the Z-score.
Z-scores were calculated for weight/age, length/ age and weight/length in the cases of both the infected and the non-infected groups of children.
RESULTS
The children were divided into two groups -infected and non-infected -and classified according to their sex, color, mother's education, type of birth and whether they were breast-fed (Table 1) .
It was observed that with regard to the sex of children in the infected group, 34 children (47.9%) were male and 37 (52.1%) were female. In the case of non-infected children, 31 (58.5%) were males and 22 (41.5%) were females. During the survey period, the follow-up service at the Pediatric Immunodeficiency Department was regularly used by 32 infected children (45.1%); 13 children (18.4%) abandoned the follow-up; 3 children (4.2%) were transferred to another service and 23 children (32.4%) died. Thirteen of the children (56.5%) who died did so before the age of 2, and 10 children (43.4%) died after the age of 2. The infected children reported at the clinic according to the evolution of the disease, which was usually weekly. In the group of non-infected children, 30 children (56.6%) had a regular follow up, 10 children (18.8%) abandoned the program, 1 child (1.9%) was transferred to another program and 12 (22.6%) children were discharged. None of the children from this group died. Most of the children came from a background of low income and mother's education. Table 2 shows the distribution of the children in the infected and non-infected groups with regard to the weight and length at birth and gestational age.
It was verified that the weight and length at birth and the gestational age were similar for the two groups. The results of the Z-score analyses are shown in Table 3 . It can be seen that there is a difference between all the variables for both groups except in the case of length/age at 3 months and weight/length at 21 months as the value obtained for P was > 0.05.
DISCUSSION
The analysis of the growth of children born to HIV+ mothers reveals the social and affective factors involved in these children's families. Children of HIV+ mothers are raised in an environment highly affected by the disease and the circumstances that follow it. The children that develop infection have a path of highs and lows depending of the availability of the treatment and the response that each patient presents to this treatment. This work refers to children treated before the recently proposed drug therapy, and the objective of this study was not, at this time, to evaluate the effect of clinical treatment on the patients.
HIV can be transmitted vertically during pregnancy, at birth and or during breast feeding. According to the clinical data, at least 50% of the transmissions seem to occur at birth. This supposition is based on the fact that in the case of most children, it is difficult to detect viral particles during the first weeks of life without the viral multiplication or the formation of antibodies which occurs around the second month. 17 It is probably at this stage that the virus comes out of latency and begins the phase of viral replication which is proportional to the stimulus offered by the immune system.
Children born to mothers who are seropositive for HIV, are usually born seropositive because of the 
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passage of antibodies of class IgG through the placenta. The maternal antibodies may remain detectable until the 15th month of life and as a result, the ELISA and the Western Blot tests do not diagnose HIV infection. A definite diagnosis of infection in children younger than 15 months old can only be done by directly researching the virus or its components: viral cultures, the presence of antigenemia (antigen P24), the polymerase chain reaction (PCR) and viral load. 1 The growth of children born to mothers infected with the human immunodeficiency virus was evaluated in this study. Those who developed the infection were compared to the seroreversed children. Both these groups belonged to the same social-economic class. It was observed that the growth of the infected children was already compromised at 3 months. During the first year of life they were proportionally smaller in weight as well as length, although at 3 months the mean length was less in the HIV positive group than in the seroreversed group. At that stage, the difference was still not significant, but showed that weight was compromised earlier than length.
Weight and length measurements have traditionally been used as criteria for determining the nutritional state and health of children. 18 Children infected by the human immunodeficiency virus usually have nutritional problems and the "wasting" syndrome was described as a condition that indicated AIDS in 17% of the children in 1994. 19 Oleske, et al. 20 (1983) and Rubinstein et al 21 (1983) have highlighted growth retardation and loss in weight in early reports on children with AIDS, although very little progress has been made during recent years in understanding the mechanism of these observations. It was observed that there was no difference regarding weight and length at birth and the gestational age between infected and non-infected children. Other studies that have analyzed the growth of HIV infected children have also confirmed the above observation, 10, 22, 23 but there are other researchers who have found differences between the groups. 24 Abnormalities in the development of the child most probably begin after birth and take place rapidly, even in asymptomatic children. Growth models are not always foreseeable, as the clinical course of the disease varies.
Other researchers have found that during the prenatal period, the children infected by the virus showed a reduction in weight/age and length/age when compared with non-infected children during the first four months of life. Reductions in weight and length were proportional resulting in a nearly normal relationship -weight/proximal length. 11 In this study, it was observed that the difference in weight when compared with length diminished at 15 months and was not significant at 21 months. With time, length was compromised and the relationship weight/length modified.
The failure to grow is reported in approximately one third of the children infected by the human immunodeficiency virus and is associated with a reduced rate of survival. Loss of weight occurs in the first months of life before there is a decline in the length of children born to mothers infected with the virus. In long term survivors, the reduction in growth continues and may be associated with reduced body mass.
Moye, et al. 13 (1996) showed that infected and non-infected children born to infected mothers had similar weight, length and gestational age at birth. However, at the age of 2 months, the infected children revealed a significant reduction in the circumference of the head and in weight, but the length did not diminish significantly until the age of 4 months. These differences were maintained for 18 months.
As the children became more symptomatic, diarrhea, malabsorption and enteric infections became more common and growth was affected.
In short, during the first two years of life, the Zscores for infected children regarding weight and length in the population studied were less than those for noninfected children. The growth of the children was proportional but their size was inferior when compared to their chronological age. HIV affects the infected children rapidly and is demonstrated by premature growth retardation.
CONCLUSION
These results have helped us to reach the conclusion that there was a significant difference with regard to weight and length between the group of infected children and that of non-infected children. On analyzing the Z-score it was observed that there was a significant difference between the two groups with regard to the following indices: length/age at 9, 15 and 21 months; weight/length at 3, 9 and 15 months and weight/age at 3, 9, 15 and 21 months.
